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The severe mutilating Hallopeau-Siemens type of 
recessive dystrophic epidermolysis bullosa (HS-RDEB) 
is characterized by the absence of anchoring fibrils 
that consist of type VII collagen. We have previously 
identified premature termination codon (PTC) muta-
tions in both alleles of the type VII collagen gene 
(COL7A1) in HS-RDEB patients. In this study we 
have defined the mechanism by which these muta-
tions elicit their phenotypic consequences in a fam-
ily. The extent of nonsense-mediated mRNA decay 
induced by these mutations was assessed by quanti-
tation of the level of expression of the corresponding 
mRNA from each of the mutant alleles by RT -PCR of 
parental RNA. The level of expression of the paternal 
mutant allele with a PTC in exon 2 was - 30% of that 
of the wild-type allele whereas that of the maternal 
T ype VII collagen, a member of the collagen family of proteins, is a homotrimer consisting of three identical polypeptides, al(VII) chains, encoded by a 9.2-kb mRNA (Christiano et al, 1994a). The corresponding human gene COL7 A1 consists of a total of 118 
exons, the largest number of exons reported in any gene thus far 
(Christiano et al, 1994b) . Type VII collagen is the major, if not the 
exclusive, component of anchoring frbrils, attaclunent structures 
stabilizing the association of the dermal-epidermal basement mem-
brane to the underlying mesenchyme (Uitto and Christiano, 1992; 
Burgeson, 1993). The dystrophic forms of epidermolysis bullosa 
(EB) make up a group of heritable diseases with the ultrastructural 
hallmark of abnormalities in the anchoring fibrils (Uitto and 
Christiano, 1993) . As detected by diagnostic transmission electron 
microscopy, the morphology of the anchoring fibrils can be per-
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mutant allele with a PTC in exon 104 was reduced to 
about 80% of the normal allele. Immunoprecipitation 
of newly synthesized type VII collagen with a mono-
clonal antibody revealed reduced quantities of 
al(VII) polypeptides in both parents' cells, whereas 
their synthesis was entirely absent in the proband's 
keratinocytes. Thus, a consequence of these prema-
ture termination codon mutations in COL7A1 is non-
sense-mediated mRNA decay, with a dramatic reduc-
tion in type VII collagen synthesis, and. the absence of 
anchoring fibrils in the proband. These results estab-
lish a mechanistic link between the presence of pre-
mature termination codon mutations in both alleles of 
COL7A1 and the clinical phenotype ofHS-RDEB. Key 
words: blistering skin diseases!geuodel"tltatoses/wtaneous base-
ment membrane zone. J Invest Demwtol 109:390-394, 1997 
turbed, their number can be reduced, or they may be enti rely 
absent (McGrath et al, 1993). These morphologic observations, 
initial immunofluorescence studies (Bruckner-Tuderman et a/, 
1988), and genetic linkage data (Uitto and C lu·istiano, 1994) 
suggested that COL7 A1 is the candidate gene for mutations in the 
dystrophic forms ofEB (DEB). 
We have demonstrated a number ofCOL7A1 mutations both in 
dominantly and recessively inherited forms of DEB (Uitto and 
Christiano, 1994; Clu·istiano and Uitto , 1996). [n the most severe 
form of recessive dystrophic EB, the 1-Iallopeau-Siemens type 
(HS-RDEB) , the characteristic genetic lesion is a premature termi-
nation codon mutation, resulting either from small insertions or 
dele tions that lead to a framesh.ift and downstream premattn:e 
termination codon or from nucleotide substitutions creating a 
nonsense mutation . Although premature termination codons in 
both alleles of the proband would predict the synthesis of truncated 
a1 (VII) collagen polypeptides, previous studies on difl:erent exper-
imental systems have suggested that the major consequence of 
premature termination codon mutations is the degradation of the 
corresponding mRNA transcripts, a phenomenon known as non-
sense-mediated mRNA decay (Baserga and Benz, 1988; Cooper, 
1993). 
In this study, we report a family with a proband with HS-RDEB 
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that has premature termination cod o ns for translation in both a lle les 
of COL 7 Al. By using keratinocytes from the proband and his 
parents, we have examined the con sequ ences of the premature 
termination codon mutations at the mRNA and protein levels. 
MATERIALS AND METHODS 
Clinical The proband (J.L.M.; birth date, February 11, 1992) was a 
3-y-old male at the time of initial examination with severe fragility of the 
skin and the mucous membranes that had resulted in extensi ve scarring of 
the skin particularly on the hands and feet. He also had esophagea l strictures 
that had required several dilatation procedures. The family was enrolled in 
the National Epidermolysis Bullosa Registry at the Stanford University 
Clinical Site, which confirmed the diagnosis of the proband as HS-RDEI3. 
A skin biopsy specimen from the proband revea led complete absence of 
anchoring fibrils, when examined by electron microscopy. The proband was 
the only child of nna1fected umelated parents, and there was no hi story of 
a similar blistering disease in the famil y. The proband's father had three 
clinically unaffected children with another partner. 
Mutation Detection Strategy We ha ve recently devised a strategy to 
amplifY aU 11 8 exons of COL7 At directly from genomic DNA by poly-
merase chain reaction (PCR) using 72 primer pairs placed on flanking 
intronic sequences (Genl3ank accession no. L23982; Christiano el a!, in 
press) . The PCil products are screened for sequence variations by hetero-
dnplex analysis using conformation-sensitive gel electrophoresis (CSGE: 
Ganguly et a/, 1993). If evidence for a hcteroduplex is noted, the corre-
sponding PCR product is subjected to nucleotide sequencing. When :' 
putative mutation is identified, its inheritance in the family is verified either 
by allele-specific oligomer hybridization (ASO) or by restriction enzyme 
digestion. 
In tlus stt;dy, genomic DNA was isolated li·om the peripheral blood 
lymphocytes from the proband, his parents, and the cl.irucally unafFected 
relatives. For amplification of exons 2 and 104 of COL7 Al, wluch were 
shown to contain the deletion mutations (see Results), the following primer 
pairs were used. For ex on 2, a 3 75-bp product, the sense primer was 
5 '-ACCATCCCAAGTCCCAGTGA-3' and the anti-sense primer was 
5'-TGTTTCTGCAAAGACCTGGC-3'. For cxon 104, a 513-bp product, 
the sense primer was 5'-CGGGCTCGTTGTATTCTAAG-3' and the anti-
sense primer was 5'-CAAAAGCTACCACACTGGTG-3'. 
The PCR amplification conditions were as follows: 94°C for 5 min, 
followed by 40 cycles of94°C for 45 s, 55 °C for 45 s, and 72°C for 45 s. The 
PCR products W!"re exanuned on 2% agar ose gels and subjected to 
heteroduplex analysis. In the event of evidence for a heteroduplex, both 
alleles of the PCR product were subcloned into a PCR compatible vector 
(TA, Invitrogen, San Diego , CA) and sequenced manually by using the 
dideoxynucleotide chain-termination method (Sanger el a/, 1977). 
The mutation in exon 2, a nucleotide deletion (see Results) , was 
confi rmed at the DNA level by ASO hybridization with the fo llowing 
oligomers: wild-type oligomer, 5'-CTTTCTCGAAGGGCTGGTG-3'; 
mutant oligomer, 5 '- CTTTCTCGAAGGCTGGTGC-3'. 
The mutation in ex on 104, also consisting of a nucleotide de letion , results 
in a loss of restriction enzyme site for Hphl. The PCR product containing 
the mutation was subjected to digestion with this restriction enzyme 
according to the manufacturer's recommendation (New England Biolabs, 
Beverly, MA) . 
Determination of mRNA Transcript Levels Kcratinocyte cultures 
were established from the proband and both parents and maintai11ed in 
keratinocyte culture medium (Clonetics Corp, San Diego, CA) supple-
mented with bovine pituitary extract. Total IlNA was extracted from the 
cells by standard methods. Type YIJ co llagen mRNA sequences were 
reverse-transcribed with Moloney murine leukemia virus reverse transcrip-
tase (GII3CO/BRL, Gaithersburg, MD), an o ligo{dT) primer (Pharmacia, 
Piscataway, NJ), and sequence-speciftc 20-bp anti-sense oligomers placed at 
- 2-kb intervals on the mRNA. For assessment of heterogeneous nuclear 
RNA, DNase l digestion (Boeh.ringer-Mannheim, Indianapolis, IN) was 
performed prior to reverse transcription, and I'CR was canied out on the 
eDNA by using the intron- based primers for amplification of the maternal 
mutation in exon 104 (above). Transcript-targeted amplification of the 
regions contairti.ng the mutations was performed by !'CR. using the tint-
strand eDNA derived from the parents ' IlNA as template, with the 
following primers (base-pair numbers refer to the 5 ' -base of the primer 
re lative to the COL7A1 eDNA in GenBank accessiOn no . L02870). Exon 2 
(189de1G)-containing transcript: sense primer (bp 71), 5' -AGCACAGG-
GAGAGAGTGACC-3'; anti-sense primer (bp 455) , 5'-GACTTC-
CCGTCTGTGATCAG-3 '. Exon 104 (7786delG)-containing transct;pt: 
sense primer (bp 7635), 5 ' -CTTGGATGGTGACAAAGG~C-3'; anti-sense 
pnmer (bp 7936), 5'-CTTCTCCCTTGTCTCCCTTC-3 . 
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The PCR amplification conditions were the same as above for 40 cycles 
in a total volume of SO J..d. An aliquot of 20 /J.l was then dotted onto nylon 
filters, the eDNA was immobilized by drying, and the filters were subjected 
to hybridization with o ligomers that for the cxon 2 mutation were the same 
as described above and for the exon 104 mutation were as follows: 
wild- type oligomer, 5'-GGATCCCTGGTGACCCG-3 ' ; mutant oligomer, 
5'-GGATCCCTGTGACCCGG-3'. 
As a control of the hybridization specif•city , genomic DNA containing 
either the wild-type or mutant sequences of exon 2 or exon 104 were 
amplified in parallel , the PCR products were similarly dotted onto nylon 
filters and su ~j ected to hybridization with radioactively labeled o ligomers . 
Afte r hybridizations, the filters were washed with 0.2 X SSPE at T,., 
(melting temperature) of the oligomer for 15 min and then subjected to 
autoradiography. T he radioactive signal was quantitated by densitometric 
scanning of the autoradiograrns. The signal derived from the transcript-
targeted hybridization was normalized with the signal derived from the 
hybridization with genomic DNA assuming a 1:1 ratio of amplification of 
both alle les from genomic DNA (Dietz et a/, 1993a). 
Detection of Type VII Collagen Production Epidermal keratinocytes 
from the proband, Ius parents, and an unrelated contro l individual were 
cultured as previously described (Marinkovich el a/, 1992), except that 100 
/1-g asco rbic acid per ml was added to the cul ture medium. For radioactive 
labeling of the newly synthesized proteins, ceUs were transferred first for 1 h 
into medium lacking methionine and cysteine and then incubated for 22 h 
with methi01une- and cysteine-deficient medium containing 10% fetal 
bovine serum, 100 /1-g ascorbic acid per ml, 10 ng transforming growth 
factor-/31 per ml, [35S]methioninc (43.5 Ci/mol) and e5S]cysteine (1075 
Ci/mol; Dupont/NEN, Boston, MA). 
lmmunoprecipitation of medium and cell layer proteins was performed by 
a modification of previously described procedures (Marinkovich eta/, 1992). 
For each sample, 10 mg of protein G-purified anti-type Vll collagen 
monoclonal antibody (NP185; Lunstrum cr a/, 1987) was added to 40 /J.l of 
protein G-Sepharose (Gamma Bind Plus Sepharose, Pharmacia), and the 
mixtures were incubated at the ambient temperature for 1 h. T he antibody/ 
protein G-Sepharosc complexes were pelletted by centrifugation and each 
pre-cleared sample was incubated with specific antibody for 1.8 h with 
agitation and pelleted by centi;fugation. Afte r five washes, the peUets were 
mixed with sample buffer for sodium dodecyl sul£1te polyacrylamide gel 
electrophoresis , heated at 95°C for 3 min, and recentrifuged, and the 
supernatant solution was analyzed in a 3-5°/., polyacrylamide gel. The 
protein bands were visualized by autoradiography of the gel. 
RESULTS 
Identification of the Paternal Mutation in Exon 2 As indi-
cated above, we h ave designed a strategy to identif)' mutations in 
COL 7 A1 in patients with the dystrophic forms ofEB (Christiano et 
al, in press). In this study, CSGE analysis of the PCR product 
corresponding to exon 2 revealed a h etero duplex with DNA from 
the proband and his father, but the mother's DNA revealed a 
homoduplex band only (Fig 1A). Subcloning and sequencing of the 
mutant alJe le revealed deletion of a G nucleotide in the position 
189, corresponding to th e COL7 A1 eD NA (GenBank accession no. 
L02870), in comp arison with the sequ ence in the normal a lle le (Fig 
1B). This mutation, 189delG, cau ses a fi:ameshift and results in a 
premature termin ation codon of translation (TGA) 121 nucleotides 
downstream from the site of the deletion. 
The presence of the nucleotide deletion mutation in the proband 
and his father was demonstrated by ASO . Both the mutant and the 
wild-type oligomers clearly hybridized to the patient's and father's 
DNA (Fig. 1C). ln contrast, the mother's DNA and that from an 
unrelated h ealthy control hybridized with the wild- type oligomer 
only. These results indicated that the proband was h eterozygous for 
the mutation 189delG that had been inherited on the paternal a lle le. 
Identification of the Maternal Mutation in Exon 104 CSGE 
analysis with the PCR amplification product corresponding to exon 
104 of COL7A1 reveal ed a distinct heteroduplex with proband's 
and his mother's DNA (Fig 2A). T h e father demonstrated the 
presence of a homoduplex only. Sequencing of the mutru1t allele 
revealed a d e le tion of a G nucleotide in position 7786, in compar-
ison to the normal allele (Fig 2B). T his mutation also results in a 
frame shift and downstream premature termination codon of trans-
lation (TGA) 105 bp downstream from the site of the nucleotide 
deletion. 
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The mutation 7786deiG deleted a restriction enzyme site for 
Hphl. Digestion of the control or paternal DNA revealed the 
presence of 180-, 150-, 93-, 60-, and 30-bp bands, indicating that 
the PCR product was cleaved by tlus enzyme (Fig 2q. In contrast, 
the PCR product from the proband and the mother demonstrated 
the presence of an additional uncleaved band of 210 bp, indicating 
that they were heterozygous for this mutation, as verified by the 
loss of the Hphl site (Fig 2q. Collectively, the mutational analyses 
indicated that the proband in this family is a compound heterozy-
gote for 189deiG/7786delG mutations. Both mutations result in a 
framesluft and a premature termination codon for translation 
downstream from the site of the mutation, and the parents were 
heterozygous carriers of the respective mutations. 
mRNA Transcript Levels Corresponding to the Mutant 
Alleles Because premature termination codon mutations have 
been shown to result in reduction of the corresponding mRNA 
transcript levels (Baserga and Benz, 1988; Cooper, 1993), we 
deternuned the level of expression of mRNA from each of the 
mutant alleles in kera.tinocytes established from the parents, who 
were heterozygous carriers for the respective mutations. The 
tramcript-tm·geted PCR and subsequent hybridization of the wild-
type and the mutant allele from the father revealed - 30% level of 
expression of the allele containing the mutation 189delG in exon 2, 
in comparison to the wild-type all~l e in the same cells (Fig 3A). 
Similar hybridizations indicated that the allele contailung the 
maternal mutation 7786deiG in exon 104 was expressed at about 
80% level of the wild- type allele in the mother's keratinocytes (Fig 
3B). Furthermore, we performed PCR on the heterogeneous 
nuclear RNA pool by using intron- baseq prilners and restriction 
endonuclease digestion specific for the maternal mutation and 
showed that the relative amount of heterogeneous nuclear RNA 
was approximately equal for both the wild-type and mutant 
rnaternal alleles (data not show11). Thus, a consequence of both the 
maternal and paternal premature termination codon mutations is a 
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Figure 1. Detection and verification of the paternal mutation . (A) 
CSGE of DNA corresponding to exon 2 ofCOL7A1 revealed a heterodu-
plex (->) in the proband and hjs f.othcr, whereas the mother showed 
homoduplex only. (B) Sequencing of the mutant allele revealed deletion of 
a G nucleotide (riglrt) in comparison to the normal all(\ le (/rift). (C) The 
presence of the mutation 189delG was verified by ASO. DNA fi·om the 
proband and the father hybridized to both mutant and wild-type oligomer, 
whereas the mother and an unrelated control hybridized to the wild-type 
oligomer only. 
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Figure 2 . Detection and verification of the maternal mutation. (A) 
CSGE of DNA corresponding to exon 104 of COL7 A 1 revealed a 
heteroduplex (~) in the proband and the mother, whereas the father 
showed a homoduplcx band only. (B) Sequ encing of the mutant allele 
revealed deletion of a G nucleotide (riglrt) in comparison to the normal allele 
(ll!fi). (C) The mutation 7786deiG abolished a restri ction enzyme site for 
Hplrl. Enzyme digestion of the f.>ther ' s (ln11e 1) and control (ln11e 4) DNA 
revealed 180-, 150-, 93-, and 60-bp bands, as well as 30-bp band (data not 
shown). The proband's and the mother's DNA (lniiC!S 2 n11d 3) revealed an. 
uncleavcd 21 0-bp (150 + 60 bp) fragment, ind icating that they were 
heterozygous for the mutation. 
reduction in the level of the corresponding mRNA transc1;pt, 
either at the time of splicing or immediately after. 
Consequences of the Mutations at the Protein Level The 
synthesis of type VII collagen in keratinocyte cultures established 
from the proband, his parents, and an unrelated control individual 
was examined by immunoprecipitation with a specific monoclonal 
antibody. The specificity of the a1 (VII) band was demonstrated by 
pre-clearil1g the samples with antibody binding pdor to ilnmuno-
precipitati.on. In tlus case, the al(VII) collagen band was entirely 
removed (Fig 4). Exanunation of the iinmunoprecipitated radiola-
beled material by sodium dodecyl sulfate polyacrylamide gel elec-
torphoresis revealed that the father's and mother's keratinocytes 
clearly synthesized fi11l-length type VII collagen polypeptides, but 
the level of the protein was reduced in comparison to the amount 
of al (Vll) chains noted il1 normal human keratinocytes (Fig 4) . In 
contrast to the parents, who were heterozygous for the premature 
termination codon mutations, the HS-RDEB patient's keratino-
cytes did not synthesize any full -length a1 (VII) polypeptides (Fig 
4). 
DISCUSSION 
The Hallopeau-Siemens variant of recessive DEB presents with 
extreme fragility of the skin and mucous membranes and is 
ultrastJ:ucturally characterized by the absence of anchoring fibrils 
(McGrath el al, 1993; Uitto and Christiano, 1993) . In several of 
these cases, premature termination codon mutations have been 
demonstrated in both aiJeles of the gene encoding type VII collagen 
(COL7 A1 ; Uitto and Christiano, 1994, 1996). Previously, the 
pathomechmusms by which these mutations elicit their effects at the 
phenotypic level had not been examined in detail. ln this study, we 
examined a family with an affected individual who is a compound 
heterozygote for two different premature tennination codon mu-
tations. The paternal mutation was shown to reside within exon 2, 
and the maternal mutation was il1 exon 104. 
Since nonsense mutations have previously been shown to result 
i11 markedly reduced levels of the corresponding mRNAs, we 
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Figure 3. Assay to the mRNA transcript levels in keratinocyte 
cultures from heterozygous parents by ASO. Total RNA was iso la ted 
and subjected to reverse transcription-coupled PCR as described in Materia ls 
n11d 111/ethods. In parallel, genomic DNA from the heterozygous caniers of 
the mutations, and fi otn an unrelated control were subjected to PCR 
ampli fi cation . T he PCR products were dotted on nylon fi lters and hybrid-
ized with radiolabeled wild-type oligomer or an oligomer containing the 
mutation. (A) Hybridization with oligomcrs corresponding to the paternal 
mutation in exon 2. (B) Hybridization with oUgomers corresponding to the 
maternal mutation in exon 104. L a11es 1-4, PCR products derived fi:om 
ampUfication of genomic DNA; la11es 5- 8, eDNA amplifted by reverse 
transctiption-coupled polymerase chain reaction of mR.N A sequences. 
Lanes are labeled C, M, P, and F, for control, mother, proband, and father , 
respectively. T he signal was quantitated by scanning densitometry of 
autoradiograms, and the mutant mRNA transcript levels (lower, ln11 cs 5 n11d 
7) were expressed as percent of the wild-type transcript (11pper, ln11es 5 n11d 7) 
after correction of the signal from mutant 'md wi ld-type genomic DNA 
(ln11 es 2- 4). 
determined the level of expression of the mutant allele in the 
heterozygous parents, by compatison with the expression of the 
corresponding wild- type allele. The results indicated that the 
expressio n of both mutan t alleles at the processed mR.NA level was 
reduced , a fmding that agrees with o ur recent demonstration of 
m arkedly reduced COL7A1 mRNA levels in cells of a patient 
compound heterozygous for a premarure termination codon caused 
by a 2-bp deletion and a 1-bp inser tio n in exon 56 and a glycine 
substitution mutation in exon 91 (Christiano et a/. 1996). It is of 
interest that the mutatio n witllill the exon 2 ofCOL7 A1 resulted in 
reduction of the corresponding mRNA to about 30% of the level of 
the normal allele, whereas the level of mRNA containing the 
mutation in exon 104 was reduced to abo ut 80% of the normal 
allele . T lus position-dependent degree of reduction in the leve l. of 
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expression has been previo usly noted in different heritable disease 
and in ell.-perimental systems (Cooper, 1993 ) . For example, non-
sense mutations in the dihydrofolate reductase gene located up-
stream from the terminal exon have been shown to resul t in 
markedly reduced mRNA levels, whereas nonsense mutations 
within the last ex on of the gene yielded essentially normal levels of 
the corresponding mRNA transcript (Urlaub et a/, 1989). Nuclear 
run-on assays and experiments using an inhibitor of transcription 
(actinomycin D) suggested that the reduced mRNA levels were not 
a result of reduced rate of transcription and did not directly reflect 
instability of the fully transcribed mRN A (Urlaub et al, 1989). On 
the basis of tl1ese observations, two possible models explaining the 
reduced steady-sta te levels of mRNA transcripts containing non-
sense mutations were suggested (Urlaub et a/, 1989; Cooper, 1993). 
One of them, the translational translocation m odel, implies cou-
pling between the processing of the pre-mRNA transcript and the 
translational machinery. Specifically, it has been proposed that 
translation commences during or shortly after transport of the 
transcript into the cytoplasm ha s been initiated and tl1at translation 
is physically coupled with translocation of the pre-mRNA from 
splicing complex through the nuclear p ores. In the event of a 
prem atu re termination codon for translation, the translocation 
would be arrested leaving the mRNA transcript vulnerable to 
RNase digestion (Cooper, 1993) . Nonsense mutations occmTing in 
the last exon would not be recognized un til translocation of the 
entire m.RNA was nearly complete, thus eli.1J laining the lack of a 
profound effect of 3 ' -end mutations at the mRNA level. 
An alternate model, the nucl ear scanning of translation fram es, 
suggests the existence of a m echani sm that scan s for the presence of 
open reading fi·ames within the pre-mRNA. Detection of a prema-
ture termination codon would slow down the mRNA processing 
and translocation of the transcript into the cytoplasm (Cooper , 
1993) . In support of the latter mechani sm is an observation that 
presence of a nonsense mutatio n within an in-fra m e ex on can result 
in selective skipping of tllis exon , resulting in the synthesis of a 
shortened mRNA and polypeptide (Die tz et al, 1993 b). T hus, there 
appears to be two possibilities, ei ther inu·anuclear or cytoplasmic, 
for accelerated decay of tl1e mRNA transcripts with nonsense 
mutations (Peltz et al, 1993). 
Irrespective of the precise mechanism resulting in m arked reduc-
tion of the COL7 Al steady-state mRNA levels in tl1e keratinocytes 
of the proband presented in our study, it is clear that Ius cells were 
unable to produce functiona.l type VTI coll agen . Specifically, im-
munoprecipitation of protein with an antibody recognizing epitopes 
witllin the anuno-tem1inalnon-collagenous (N C - 1) domain of type 
VII collagen failed to reveal the synthesis of any full-length 
polypeptides in tl1e proband's cell cnltures, and tl1e amount of th e 
al(VII) polypeptides in the parents was clearly reduced. As a 
con sequence of the lack of type VII collagen synthesis, no anch or-
ing fibrils could be demonsu·ated in the proband's skin by trans-
mission electron nucroscopy, leading to severe fragility and easy 
blistering in the skin of the proband as a resul t of minor u·auma. 
T hese observations attest to the importance of anch oring fibrils in 
securing the association of the lower portion of tl1e cu taneous 
basem ent m embran e to the underlying dermis. 
In summary, detailed examination of the f.1 mily with an affected 
individual with severe HS-RDEB has provided n ovel mechani stic 
insights implicating accelerated mRNA decay as a consequence of 
the premarure termination codon mutations in COL7 Al. T he 
functional con sequences of the reduced mRNA levels were also 
dem onsu·ated by the absence of type VII collagen and an choring 
fibrils. In the future, understru1ding the mechru1ism of nonsense-
m ediated mRNA decay (Peltz el a/, 1993), coupled witl1 ribozyme-
m ediated repair of defective mRNA by targeted trans- splicing 
(Sullenger and Cech , 1994), could provide an altemative strategy 
to conventional gene replacement therapy for tlus devastating 
group of genodermatoses. 
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Figure 4. Detection of type VII colla~ 
gcn synthesis in kcratinocyte cultures 
by immunoprecipitation. Cells from the 
proband, his parents, and an unrelated con-
trol individual were cultured and radiola-
beled, as described in the Materials aud Meth-
ods. Type Vll coHagen was precipitated with 
a specific monoclonal antibody and detected 
by autoradiography (<-). T he specifi city of 
the immunoprecipi tation was demonstrated 
by pre-clearing para lle l samples with the 
antibody prior to immunoprecipitation (cor-
responding lanes C). 
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assess111eut of the patieut was pe1jonued at the Natioual Epidemwlysis Bullosa 
Registry cliuical site at Stm!ford U11i11ersif)'· Y ili Xu aud Xiu Z llaug pro11idcd super/, 
tecllllical /J elp, a111l EileCII O'Silaugluw>·sy pr01Jided excellmt secretarial assistauw. 
Til is study was supp011ed by Uuit:NI States Public Healt./J Sen•ice, Natioual Iusiitutcs 
of Health Grauts P01-A R38923 m~tl R01-AR35689, I!)' th e Dystrophic Ep ider-
ll!olysis Bullosa Research Associatio11 q{ A 111elica, aud by the Denuatolt>g)' Fou11datio11. 
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